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Air Toxics “Hot Spots” Program Risk Assessment
Guidelines

Part I: Technical Support Document for The Determination of
Acute Reference Exposure Levels for Airborne Toxicants
The Office of Environmental Health Hazard Assessment (OEHHA)
is releasing to the public the Technical Support Document for The
Determination of Acute Reference Exposure Levels for Airborne
Toxicants as part of the Air Toxics “Hot Spots” Program Risk
Assessment Guidelines. In 1992, Senate Bill (SB) 1731 amended
the Air Toxics “Hot Spots” Information and Assessment Act of
1987 (Assembly Bill 2588 as codified in Health and Safety Code
Section 44300 et seq.) to require OEHHA to prepare risk
assessment guidelines for facilities subject to the Act. SB 1731
also requires OEHHA to conduct public workshops and seek
review and comment by the public, regulated community, and the
Scientific Review Panel on Toxic Air Contaminants prior to formal
adoption of the guidelines. The original FINAL (January 1995) of
this document went through a 90-day public comment period. The
Scientific Review Panel draft (October 1998) went through a 30
day public comment period and was reviewed by the Panel at its
meetings on December 2, 1998, January 15, 1999 and February
10, 1999. The Panel approved the document at their February 10,
1999 meeting.

The document contains reviews of the acute health effects for 51
chemical contaminants and recommends acute Reference
Exposure Levels (REL5) for each chemical based on the most
appropriate and sensitive adverse health effect. The 51 chemicals
are a portion of the 450 chemicals for which emissions must be
quantified under the Hot Spots Statute. The reader will find a
heavy emphasis on the utilization of available human data, with
two-thirds of the acute RELs based on observed human health
outcomes. In addition, traditional 10-fold default values for
uncertainty factors for the RELs have been reduced in specific
cases due to scientific improvements in considering the
extrapolation ofthe LOAEL to a NOAEL, while also considering
the severity of the health effects involved.

The REL document is available for download in sections as
Adobe Acrobat FDF files. You will need the FREE program
Acrobat Reader to view or print these files.

Appendix A
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Acute Reference Exposure Levels Summary Table and Table of
Hazard Index Target Organs is available also as an HTML file.

View the summary table.

You must download all 6 flIes to have the entire document.

Download the FINAL REL document, including appendices A and
B.

Due to size Appendix C, Acute Toxicity Summaries, is in 4
sections.
Download chemicals A-C
Download chemicals D-L
Download chemicals M-O
Download chemicals P-Z

Download Appendices D, E and F

If you have not already downloaded Adobe’s FREE Acrobat
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ACUTE TOXICITY SUMMARY

TOLUENE

(methylbenzene,methylbenzol,phenylmethane,toluol)

CAS RegistryNumber: 108-88-3

I. AcuteToxicity Summary(for a 1-hourexposure)

Inhalationreferenceexposurelevel 37,000Jig/rn3

Critical effect(s) headache,dizziness,slight eyeandnoseirritation
HazardIndextarget(s) NervousSystem;Eyes;RespiratorySystem;

Reproductive/developmental

IL PhysicalandChemicalProperties(HSDB, 1993 exceptas noted)

Description colorlessliquid
Molecularformula C7H8
Molecularweight 92.13
Density 0.861 g/cm3@25°C(Low etal, 1988)
Boilingpoint 111°C
Meltingpoint -95°C
Vaporpressure 28.1 mm Hg @25°C(USEPA, 1984)
Flashpoint 4°C, closedcup
Explosivelimits upper= 7%

lower = 1.27%
Solubility miscible in organicsolvents
Odor threshold 1.6ppm(geometricmean)(AIHA, 1989)
Odor description sour, burnt(AJHA, 1989)
Metabolites hippuricacid
Conversionfactor I ppm= 3.75 mg/rn3@ 25°C

Ill. Major Usesor Sources

Tolueneoccursnaturallyas acomponentof crudeoil andis producedin petroleumrefiningand
cokeovenoperations.It is usedin householdaerosols,nail polish,paintsandpaint thinners,
lacquers,rust inhibitors,adhesives,andsolventbasedcleaningagents.Tolueneis alsousedin
printingoperations,leathertanning,andchemicalprocesses.Benzeneandotherpolycyclic
aromatichydrocarbons(PAHs) arecommoncontaminantsof toluene. Tolueneis considereda
sentinelchemicalfor benzeneexposure.

IV. AcuteToxicity to Humans
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Dysfunctionof the centralnervoussystemandnarcosisarethe majoreffectsof acuteexposureto
toluene(ATSDR, 1989). Irritation of the skin,eye,andrespiratorytractcanalsoresult.
Inhalationalabuseof toluenewithhighlevel exposurefor longperiodsof timehasproduced
progressiveandirreversiblechangesin brainstructureandfunction (SpencerandSchaumberg,
1985).

Two separateworkplaceincidentsinvolving acuteinhalationexposureto toluenein several
workersresultedin effectsof euphoria,drunkenness,dizziness,nausea,confusion,incoordination,
drowsiness,andlossof consciousness(Longleyetal., 1967). Thetolueneconcentrationswere
estimatedat 10,000to 30,000ppm(40,000to 110,000mg/m3)althoughno actualmeasurements
weremade. No long-termfollow-up of the exposedworkerswasconducted.

Reactiontimeandperceptualspeedwerestudiedin 12 youngmalesubjectsexposedby inhalation
to tolueneconcentrationsrangingfrom 100to 700 ppm(400 to 3,000mg/m3),eachfor a 20-
minuteinterval(GamberaleandHultengren,1972). Statisticallysignificantimpairedreactiontime
wasapparentfollowingexposureto 300ppm(1,000mg/m3)toluene. A statisticallysignificant
impairmentin perceptualspeedwasobservedat700ppmtoluene. No effectswereobservedat
100ppm.

Two groupsof middleagedworkers,onewith previousoccupationalexposureto solventsand
onewithout, wereexposedonceto 100ppm(400mg/m3)of toluenefor6.5 hours(Baelumetal.,
1985). Fatigue,sleepiness,a feelingof intoxication,andeye,noseandthroatirritation were
reported. Decrementsin manualdexterity,colordiscrimination,andaccuracyin visualperception
werealsoobserved. Greatersensitivityto toluenewasnotedfor thosesubjectswith previous
solventexposure.

Nasalmucusflow, lung function,psychometricperformance,andsubjectiveresponseswere
studiedin 16 younghealthymalesexposedto tolueneconcentrationsrangingfrom 10 to 100ppm
(40mg/m3 to 400 mg/in3)for 6 hours(Andersenetal, 1983). Headaches,dizziness,a feelingof
intoxication,andslight eyeandupperrespiratoryirritation werereportedat 100ppm. The
subjectsalsoreportedthat it becamemoredifficult to participatein the batteryof psychometric
testsandthattheirreactiontime felt impairedat 100ppm. No significantobjectivechanges
comparedto control exposureswereobservedin theperformancetestresults. No symptoms
werereportedat 10 and40 ppm.

A batteryof neurobehavioralandperformancetestswasconductedamong42 youngmenand
womenexposedby inhalationfor 7 hourstoO, 75, and 150ppm(0,280,and560mg/m3)toluene
(Echeverriaetal., 1989). Statisticallysignificantdecrementsin visual shorttermmemory,visual
perception,andpsychomotorskillswereobservedat 150ppmcomparedto control exposures.A
dose-dependentincreasein subjectivesymptomsof headacheandeyeirritationwasalsoobserved.

Wilson (1943)reportedthatworkersexposedto concentrationsof commercialtolueneranging
from 50 to 200ppm (200 to 750mg/m3) forperiodsof 1 to 3 weeksexperiencedheadaches,
lassitude,andloss of appetite. At 200 to 500ppm(750to 2,000mg/mi), symptomsof nausea,
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badtastein the mouth,slightly impairedcoordinationandreactiontime, andtemporarymemory
losswerealsoobserved.Exposureto 500to 1,500ppm(2,000to 5,600mg/in3) resultedin
palpitations,extremeweakness,pronouncedlossof coordination,andimpairedreactiontime.
Redblood cell countsweredecreasedandtherewere2 casesof aplasticanemia.The
hematologiceffectsweremostlikely causedby benzeneimpurities(ACGIH, 1986).

Threevolunteersubjectsexposedby inhalationto tolueneconcentrationsrangingfrom 50 to 100
ppm(200 to 400 mg/m3),8 hoursperday,2 timesperweekover8 weeksexperiencedfatigue,
drowsiness,andheadaches(von Qettingenetal., 1942). At 200 to 800 ppm(750 to 3,000
mg/m3),symptomsof muscularweakness,confusion,impairedcoordination,paresthesia,and
nauseawerealsoreported.After exposureto 800ppm, all 3 subjectsreportedconsiderableafter-
effects(severenervousness,muscularfatigue,andinsomnia)lastingseveraldays.

PredisposingConditionsfor TolueneToxicity

Medical: Sincetolueneis metabolizedby the liver, personswith liver diseasemaybe
sensitiveto its acuteeffects(ATSDR, 1993). Personswith preexistingneurologic
or heartdiseasemayalsobe at increasedrisk for adverseeffectsresultingfrom
exposureto toluene(Reprotext,1999).

Chernical: Becausesalicylatesandalcoholcompetitivelyinhibit toluenemetabolism,
concurrentuseof thesesubstancesmayincreasesusceptibilityto toluenetoxicity
(ATSDR, 1993). Personsusingover-the-counterbronchialdilatorscontaining
epinephrinemightbe moresensitiveto arrhythmogeniceffects(Reprotext,1999).

V. AcuteToxicity to LaboratoryAnimals

The 1-hourLC50 for toluenein therat is 26,700ppm(100,000mg/m3)(Pryoretal, 1978). The
6-hourLC50s in ratsandmiceare4,618ppm(17,320mg/rn3)and6,949ppm(26,060mg/rn3),
respectively(Bonnetetal., 1982). The 8-hourLC50 is 5,300ppm(19,900mg/m3)in themouse
(Svirbelyetal, 1943).

Attention deficitsandimpairmentof visual-motorabilitieswereobservedin 6 macaquemonkeys
exposedby inhalationfor 50 minutesto 2,000-4,500ppm(7,500-17,000mg/m3)toluene(Taylor
andEvans,1985). Expiredcarbondioxideincreasedin adose-dependentmannerfrom 100to
3,000ppm(400to 11,000mg/rn3). The investigatorsstatedthatchangesin expiredcarbon
dioxidemayprovideevidenceof combinedbehavioral,respiratory,sensory,andmetaboliceffects.

Dose-dependentdecreasesin behavioralperformanceandcentralnervoussystemdepressionwere
observedin miceandratsexposedby inhalationto tolueneat concentrationsrangingfrom 2,600
to 12,000ppm(9,800to 45,000mg/m3)for up to 3 hours(BrucknerandPeterson,1981).
Youngeranimalsweremoresusceptibleto toluenetoxicity andmiceweremoresensitivethanrats
of the sameage.
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Kishi et al. (1988)usedthe shockavoidanceresponsetestto studybehavioraleffectsin rats.
Inhalationexposureto 125ppm (469 mg/m3)toluenefor 20 minutesresultedin a considerable
decreasein theeffectiveavoidanceresponserate.

Hearingloss was observedin ratsafterexposureto 1,000ppm(4,000rng/m3)toluene,14 hours
per dayfor 2 weeks(Pryoretal., 1984).

VI. Reproductive or DevelopmentalEffects

Tolueneis listedunderthe CaliforniaProposition65 (CaIIEPA,SafeDrinking WaterandToxic
EnforcementAct of 1986)as a developmentaltoxicant. Most of theinformationconcerningthe
adversedevelopmentaleffectsof toluenein humanscomesfrom casereportsamongchildrenof
deliberatetoluene“sniffers.” Childrenwhosemothershadinhaledlargequantitiesof toluene
duringpregnancywerefoundto havemicroencephaly,facialandlimb abnormalities,attention
deficits,hyperactivity,developmentaldelaywithgreaterlanguageimpairment,andgrowth
retardation(Herschetal., 1985; Hersch,1989). Multiple solventand/orothersubstanceabuse
mayhavecontributedto the observedabnormalities.Growthretardation,craniofacial
abnormalities,andhyperchloremicacidosiswereobservedin the childrenof womenwith severe
renaltubularacidosisinducedby chronicpaint sniffing (Goodwin, 1988). Pretermdelivery,
perinataldeath,andgrowth retardationweresignificantlyincreasedamong21 newbornsexposed
to tolueneasa resultofmaternalinhalationabuse(Wilkins-HaugandGabow,1991). A case-
referentstudyof womenoccupationallyexposedto organicsolvents,includingtoluene,reported
increasedincidencesof urogenital,gastrointestinal,andcardiacanomaliesin theirchildren
(McDonaldetal., 1987). Although toluenewasconsideredto be the most likely teratogenic
agent,concurrentexposuresto otherdevelopmentaltoxicantsmakethisconclusiondifficult to
support.

Thereareseveralanimalstudiesof varyingqualityon thereproductiveanddevelopmentaltoxicity
of toluene.A completereviewof thedevelopmentaltoxicologyof tolueneis available(Donaldet
al., 1991). Selectedstudiesaresummarizedbelow.

Shigetaetal. (1982)reportedstatisticallysignificantincreasesin the numberof fetal resorptions
•observedin theoffspringof mice exposedby inhalationto 100 ppm(400mg/m3)toluenefor 6
hoursperdayon days 1-17 of gestation.Exposureat 1,000ppm(4,000mg/m3)resultedin a
statisticallysignificantincreasein theincidenceof extraribs.

A statisticallyinsignificantincreasedincidenceof extraribswasobservedin ratsexposedby
inhalationto 1,000mg/m3toluenefor 24 hoursperdayon days7-14of gestation(Tatrai etal.,
1980). Fusedsternebraeandextraribs wereobservedin ratsexposedto 400 ppm(1,500mg/m~~
toluenefor 24 hoursperdayon days9-14 of gestation(HudakandUngvary, 1978). Skeletal
retardationwas observedin ratsexposedto 266 ppm(1,000mg/m3)toluenefor 8 hoursper day
on days 1-21 of gestationandto 400 ppm(1,500mg/m3)24 hoursper dayon days1-8. This
samegroupexposedmiceto 400ppm(1,500mg/rn3)or to 133 ppm(500mg/rn3) toluenefor 24
hoursper dayon days6-13 of gestation.All damsdiedatthe higherdoseanda statistically
significantdecreasein fetal weightwasobservedatthe lower dose.
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Skeletalretardationswereobservedin the offspringof pregnantrabbitsexposedby inhalationto
concentrationsof toluenerangingfrom 30 to 300 ppm(100to 1,000mg/rn3), 6 hoursperdayon
days6-18 of gestation(Klimisch etal., 1992). Theseresultswerenot dose-dependentandwere
not reproducedin two additionalgroupsof rabbitsexposedto 100and500 ppm (400 and2,000
mg/m3)toluene.

A statisticallysignificantincreasein thenumberof animalsshowinga 13/13rib profile (which is
considerednormal)wasobservedin miceexposedto 400 ppm(1,500mg/m3)toluene,7 hoursper
dayon days7-16of gestation(Courtneyet al., 1986). An increasednumberof resorptionswas
observedin miceexposedto 400ppmtolueneon days6-15 of gestation(GleichandHofinan,
1983); the daily exposuredurationwasnot specified.

Theseprecedinganimalstudiessupportthe associationbetweentolueneexposureandeffectson
somaticdevelopmentof thefetus. However,thevalueofthesestudiesis limitedby issuessuchas
unknownor unconventionalexposuredurations,inadequatedescriptionsof maternaltoxicity, use
of individualoffspringinsteadof littersfor statisticalanalyses,andpurityof tolueneused(Donald
etaL, 1991).

Thebestavailablestudyrelatingtolueneexposureandretardationof somaticdevelopmentis one
in which adult ratsof 2 generationswereexposedfor 6 hoursperdaytoO, 100,500 or
2,000ppm(0, 375, 1,875,or 7,500mg/rn3) tolueneduringan 80-dayprematingperiodanda 15
daymatingperiod(IRDC, 1985). Adult femalesof bothgenerationswerealsoexposedondays
1-20 of gestationandon days5-21 oflactation. Themeanbody weightsof fetusesof both
generationsof damsexposedto 2,000ppmweresignificantly decreasedcomparedto controls.
No maternaltoxicity wasreported.Exposureat thislevel to the maleparentonly did not result in
anyadverseeffects. The NOAEL for fetotoxic effectsin thisstudywas500 ppm.

In arecentteratogenicitystudyby inhalation,Onoetal. (1995)exposedpregnantSprague-
Dàwleyratsto 600 or 2000ppm toluenefor 6 hlday from day7 to day17 of pregnancy.The
control groupinhaled“conditioned”cleanair. Maternalexposureto 2000ppmcausedsignificant
toxic effectssuchas bodyweightsuppressionin damsandoffspring,highfetalmortality,and
embryonicgrowth retardation.However,no external,internal,or skeletalanomalieswere
observedin the fetusesof anytreatedgroup. In addition,therewereno differencesin theresults
of pre-andpost-weaningbehavioraltestsof the offspring. No changeswhich couldbe relatedto
toluenewereapparentin the600ppmgroup. Thus600 ppmis a NOAEL is this study.

VII. Derivation ofAcuteReferenceExposureLevel and Other SeverityLevels
(for a 1-hour exposure)

ReferenceExposureLevel (protective againstmild adverseeffects): 9.8 ppm (37,000jig/rn3)
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Study Andersenetal., 1983
Studypopulation 16 young,healthymales
Exposuremethod inhalation
Critical effects impairedreactiontimeandsymptomsof headache,

dizziness,a feelingof intoxicationandslighteye
andnoseirritation

LOAEL 100ppm
NOAEL 40 ppm
Exposureduration 6 hours
Extrapolated1 hourconcentration 98 ppm(4O2ppm*6 h = C2

* 1 h)
(seeTable12 for informationon

LOAELuncertaintyfactor
Interspeciesuncertaintyfactor
Intraspeciesuncertaintyfactor 10
Cumulativeuncertainlyfactor 10
ReferenceExposureLevel 9.8 ppm(37 mg/rn337,000~sg/m3)

LevelProtectiveAgainstSevereAdverseEffects

In a2-generationstudy,adultratswereexposedfor 6 hoursperday to 0, 100, 500, or2,000ppm
(0, 375, 1875,or 7,500mg/rn3)tolueneduring an 80-dayprematingperiodanda 15 daymating
period(InternationalResearchandDevelopmentCorporation,1985). Adult femalesofboth
generationswerealsoexposedon days 1-20ofgestationandon days5-21 oflactation. The mean
bodyweightsof fetusesofbothgenerationsof darnsexposedto 2,000ppmweresignificantly
decreasedcomparedto controls. No maternaltoxicity wasreported. TheNOAEL for fetotoxic
effectsin thisstudywas500ppm. TheNOAEL reportedin thestudy,a chronicexposurestudy,
was in the sameconcentrationrangeas theLOAELs reportedin otheracuteexposurestudies
addressingreproductiveanddevelopmentaltoxicity, summarizedabove. However,becausethe
IRDC studywasjudgedto be methodologicallythe mostsoundof all the studiesconsideredfor
this endpoint(Donaldetal., 1991),it waschosenas thebasisfor the severeadverseeffectlevel.
An uncertaintyfactorof 100wasappliedto theNOAEL to accountfor animalto human
extrapolationandfor intraindividualvariability. The 6-hourexposureservesasthebasisfor the
levelprotectiveagainstsevereadverseeffects. Thisyields a 6-hourlevelprotectiveagainstsevere
adverseeffectsof 5 ppm(19mg/m3).

LevelProtectiveAgainst Life-threatening Effects

No recommendationis madedueto the limitations ofthedatabase.

NIOSH (1995)reportsanIDLH for tolueneof500ppm. Accordingto NIOSH, “It hasbeen
reportedthatextremefatigue,mentalconthsion,exhilaration,nausea,headacheanddizziness
resultedfrom exposuresto 600ppmby theendof3 hours [von Oettingenetal. 1942]. In
addition,the following observationshavebeenmade:someworkerswill tolerateconcentrations
rangingup to 200ppmfor6 to 8 hoursdaily withno demonstrableill effects;200to 500ppmfor
6 to 8 hourswill causetirednessandlassitudein mostworkers;andconcentrationsover 500ppm
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for 1 to 3 hoursaredefmitelydangerousandwill causesymptomsattributableto depressionof the
centralnervoussystemandthebonemarrow[Wilson 1943]. It hasalsobeenreportedthat
exposureto concentrationsgreaterthan4,000ppmfor morethan5 minutesmight limit self
rescueability [ANSI 1973]. After 20 minutes,exposuresto concentrationsat300, 500,or 700
ppmresultedin significantincreasesin reactiontimes;a significantdecreasein perceptualspeed
resultedafter a 20-minuteexposureto 700ppm[GamberaleandHultengren1972] The
revisedIDLH for tolueneis 500ppmbasedon acuteinhalationtoxicity datain humans
[GamberaleandHultengren1972;von Oettingenetal. 1942; Wilson 1943].” Basedon its
documentation,the IDLH of 500 ppm,designedfor a 30 minuteexposure,doesnot appearto be
low enoughto protectthe generalpublic,especiallysensitiveindividuals,from life-threatening
effectsfor 1 hour. Therefore,no recommendationfor alevel protectiveagainstlife-threatening
effectsis madeatthistime.
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Air

Chemical Name
(CAS #)

REL
(pg/rn3)

Avg
fime

Sp.1 Toxicologic Endpoints Severity2

Acrolein
(107-02-8)

1.9 x 10.1 1 H Eye Irritation Mild

Acrylic Acid
~10-7)

6 x 1o3 1 R Respiratory Irritation Mild

Ammonia
(7664-41-7)

3.2 x io3 1 H Eye and Respiratory
Irritation

Mild

Arsenic and
Inorganic Arsenic
Cornpounds

1.9 x 10-1 4 M 1 Reproductivel
Developmental

Severe

Arsine
(7784-42-1)

1.6 x i~2 1 M Hernatologic System Severe

Benzene
(71 -43-2)

1.3 x I o~ 6 R Reproductive/
Developmental

Severe

Benzyl Chloride
(100-44-7)

2.4 x 102 1 M&R Eye and Respiratory
Irritation

Mild

Carbon Disulfide
(75-15-0)

6.2 x io~ 6 R Reproductive/
Developmental

Severe

Carbon Monoxide3 1
(630-08-0) I

2.3 x io~ 1 H Cardiovascular System
.

Mild

Carbon
Tetrachloride
(56-23-5)

1 .9 x 1 o~ 7 R Reproductive/
Developmental

Severe
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Chlorine
(7782-50-5)

2.1 x 102 1 H Respiratory Irritation Mild

Chloroform
(67-66-3)

1.5 x 102 7 R Reproductive/
Developmental

Severe

Chloropicrin
(76-06-2)

2.9 x 101 1 M Eye and Respiratory
Irritation

Mild
~

Copper and
Compounds

1 x 102
I

1 H Respiratory Irritation Mild
~

1,4-Dioxane
(123—91—1)

~

3x io3

--

1

--

H

-

Eye and Respiratory
Irritation

-

Mild

—

Epichlorohydrin
(106-89-8)

1.3x io~ 1 H
•

Eye and Respiratory
Irritation

Mild

Ethylene Glycol
Monobutyl Ether
(111-76-2)

1.4 x io~ I H Eye and Respiratory
Irritation

Mild

Ethylene Glycol
Monoethyl Ether
(110-80-5)

Ethylene Glycol 1
Monoethyl Ether
Acetate
(111-15-9)

3.7 x 102

~

6 R Reproductive/
Developmental

Severe

~_J
1.4 x 102 6 Rb

I

Reproductive/
Developmental

Severe

.

Ethylene Glycol
Monomethyl Ether
~86-4)

9.3 x 101 6 R Reproductive/
Developmental

Severe

Forrnaldehyde
(50-00-0)

9.4 x 101 1 H Eye Irritation Mild

Hydrogen chloride
(7647-01-0)

2.1 x io3 1 H Eye and Respiratory
Irritation

Mild

Hydrogen Cyanide

(74-90-8)

3.4 x 102 1 Mk CNS4
- serious Severe

~

Hydrogen Fluoride
(7664-39-3)

2.4 x 102 1
~

H Eye and Respiratory
Irritation

Mild
~

Hydrogen
Selenide

5 x 100 1 GP Eye and Respiratory
Irritation

Mild

Hydrogen Sulfide
(7783-06-4)~

4.2 x 101 1 H Respiratory Irritation Mild

1~ I I I
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Isopropyl Alcohol 3.2 ~ io~ I H Eye and Respiratory Mild
(67-63-0) Irritation

Mercury
(Inorganic)
(7439-97-6)

1.8 x 100 1 R Reproductive/
Developmental

Severe

Methanol
(67-56-1)

2.8 x io~ 1 H
~

CNS4
- rnild Mild

Methyl Bromide
(74-83-9)

3.9 x io~ I H
~

CNS- mild (anorexia,
nausea, headache;

Mild

Methyl Chloroform I
(7 1-55-6)

6.8 x 1o~ I H CNS - mild Mild

Methyl Ethyl
Ketone
(78-93-3)

1.3 x I o~ I H Eye and Respiratory
Irritation

Mild

Methylene
Chloride
(75-9-2)

1.4 x io~ I H CNS - mild
,

Mild

Nickel and Nickel
Compounds

6 x 100 1 H Respiratory Irritation;
Immune Response

Mild

Nitric Acid
(7697-37-2)

8.6 x 101 1 H Respiratory Irritation Mild

Nitrogen Dioxide3
(10102-44-0)

4.7 x 102 1 H Respiratory Irritation Mild

Ozone3
(10028-15-6)

1.8x 102 1 H Eye and Respiratory
Irritation

Mild

Perchloroethylene
(127-18-4)

2 x io~ I H CNS - mild; Eye and
Respiratory Irritation

Mild

Phenol
(108-95-2)

5.8 x to3 I H Eye and Respiratory
Irritation

Mild

Phosgene
(75-44-5)

4 x 10~ 1 R Respiratory Irritation Mild

Propylene Oxide
(75-56-9)

3.1 x io~ 1 M I Eye and Respiratory
Irritation

Mild

Sodium Hydroxide
(1310-93-2)

8x 100 1 H Skin, Eye, and
Respiratory Irritation

Mild

Styrene
(100-42-5)

2.1 x i04 I H Eye and Respiratory
Irritation

Mild

Sulfates3 1.2 x 102 1 H Respiratory Irritation Mild

3 of 6 2/10/00 1:20PM



OEI’IHA: Air - AcuteREL http://www.oe1tha.org/air/acute_rels/relnums.httiI

Sulfur Dioxide3
(7446~09-5)

6.6 x 102 1
~

H Respiratory Irritation Mild

Sulfuric Acid and 1.2 x 102 1 H Respiratory Irritation Mild
Oleum

Toluene 3.7 x i04 I H CNS - mild; Mfld I

(108-88-3) Eye and Respiratory
Irritation

Triethylarnine
(121-44-8)

2.8x io3 I H CNS-mild; Eye
Irritation

Mild

Vanadium 3 x 101 1 H Respiratory Irritation Mild
Pentoxide
(1314-62-1)

Vinyl Chloride
(75-01-4)

1.8 x io~ I H II CNS - mild; Eye and
Respiratory Irritation

Mild

Xylenes
(mop-isomers)

2.2 x io~ 1 H I Eyeand Respiratory
Irritation

Mild

Species used in key study for REL development: D = dog; OP = guinea pig:
H = human;
M = mouse; Mk = monkey; R = rat; Rb = rabbit

2 Refers to effect severity levels-- see Hazard Identification section of main
text or Table 6

California Ambient Air Quality Standard

CNS = Central Nervous System.

Table A-2. Hazard Index Target Organs

Chemical Name (CAS #) Target Organs

[~cro~ein(1 07-02-8)
Respiratory System; Eye

[Acrylic Acid (79-10-7) Respiratory System; Eye

[~ff~ia7664jL~~ Respiratory System; Eye

Arsenic and Inorganic Arsenic Reproductive/Developmental
Compounds .

Arsine (7784-42-1) Hematologic System

Benzene (71-43-2) Reproductive/developmental; Immune System;
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Hematologic System;

Benzyl chloride (100-44-7) Respiratory System; Eye

Carbon Disulfide (75-1 5-0) Reproductive/Developmental; Nervous System

Carbon Monoxide (630-08-0) [ Cardiovascular System

Carbon Tetrachloride (56-23-5) Reproductive/Developmental; Nervous System;
Alimentary Tract

Chlorine (7782-50-5) Respiratory System; Eye

Chloroform (67-66-3) Nervous System;

Reproductive/Developmental I
I Chloropicrin (76-06-2) Respiratory System; Eye

ICopper and Compounds
Respiratory System

1,4-Dioxane (123-91-1) j Respiratory System; Eye

Epichlorohydrin (106-89-8) Respiratory System; Eye

Ethylene Glycol Monobutyl Ether
(111-76-2)

Respiratory System; Eye
.

~EthyleneGlycol Monoethyl Ether
[(110-80-5)

Reproductive/Developmental

Ethylene Glycol Monoethyl Ether
Acetate (111-15-9)

Reproductive/Developmental; Nervous System

Ethylene Glycol Monomethyl
Ether (1 09-86-4)

Reproductive/Developmental
.

Formaldehyde (50-00-0) Eye; Respiratory System; Immune System

Hydrogen Chloride (7647-01-0) Respiratory System; Eye

Hydrogen Cyanide (74-90-8) Nervous System

Hydrogen Fluoride (7664-39-3) Respiratory System; Eye

Hydrogen Sulfide (7783-06-4) Headache and Nausea in Response to Odor

Isopropyl Alcohol (67-63-0) j Respiratory System; Eye

Mercury (Inorganic)
(7439-97-6)

Reproductive/Developmental

Methanol (67-56-1) Nervous System

Methyl Bromide (74-83-9) Nervous System; Respiratory Irritation;
Reproductive/developmental

Methyl Chloroform (71-55-6) Nervous System

Methyl Ethyl Ketone (78-93-3) Respiratory System; Eye
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Methylene Chloride (75-9-2) Nervous System

Nickel and Nickel compounds Respiratory System; Immune System

Nitric Acid (7697-37-2) Respiratory System

Nitrogen Dioxide
(10102-44-0)

Respiratory System 1
Ozone (10028-15-6) Eye; Respiratory System

Perchloroethylene (127-18-4) Nervous system; Eye; Respiratory System

Phenol (108-95-2) [ Respiratory System; Eye

Phosgene (75-44-5) Respiratory System

Propylene Oxide (75-56-9) Respiratory System; Eye;
Reproductive/developmental

Selenium: He25 Respiratory System; Eye

Sodium Hydroxide (1310-93-2) Eye; Skin; Respiratory System

IStyrene (100-42-5) Respiratory System; Eye;

Sulfates [ Respiratory System

Sulfur Dioxide
(7446-09-5)

Respiratory System

Sulfuric Acid and Oleum Respiratory System

Toluene (108-88-3) Nervous System; Eye; Respiratory System;
Reproductive/developmental??

Triethylamine (121-44-8) Nervous System; Eye

Vanadium Pentoxide
(1314-62-1)

Respiratory System; Eye

Vinyl Chloride (75-01-4) Nervous System; Eye; Respiratory System

Xylenes (m,o,p-isomers) Eye; Respiratory System

Water IFish I Air I Proposition 65 IMultimedia I Education

Risk Assessment I Public Information I Ecotoxicology I Pesticides I Home

About OEHHA News I Helpl I Search I REA I Job Opportunities I Tell Us WhatYou Think

©1999 OEHHA - Site Design by Talaria Research, Inc.

6of6 2/10/00 1:20PM


